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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a high-reliability 
printed wiring board having less warp and torsion, and 
its manufacturing method, wherein metal wirings are 
firmly stuck to a board, and are connected to conductive 
pastes filling in through holes electrically and 
mechanically stably. 

SOLUTION: This printed wiring board has a plurality of 
sheet boards consisting of an organic nonwoven fabric 
100 of a density of 0.8g/cm^ or more and resin formation 
layers 101 containing an inorganic insulating filter 
formed on Its both sides, and two or more electrode 
layers 106. Through holes 103 are formed in the 
direction of thickness of the above-mentioned sheet 
board, and are filled up with conductive resin 
fonnations 104. And it has a multilayer interconnection 
construction having a construction wherein electrical 
connection is perfonned at every electrode layer. 
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[ n>m 1 J mmimy ■< v - ^■^tiW^m.'m % 

Csf*3I3]. jUMStelt^ -f 7-7!)i. Al. 0, •. Mg 
O. S i C. S i O, teJ:c;A 1 N*9**>6jllfn2>'J> 

Cia*^4 3 mmmfmm'p<Dmiy -1 ^-(omuam. 20 
rhmm^?mimmfi%-c»>inmmi. 19*52 cess 

vS) sa5}i35 1 , »ym 2 tciatt©:?" u > f istas. 

52CcieiS©:'''J>HeB«. 

wmi'i-is^fiti 5i»*ii9 tciaiE©?' y > h satis. 40 

fett»4©Mffi«:ife)S}S4tt*)^t>li-. >X(cS«t****»n 
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2 

^S?:^^^* if - > if - - > i^^S C i if^giii 
CIS3jcIi 12] ^ 7 - ?r#tf*@{t©?»g!{t14 

fli2'>- f-ttStt©M®{C:^/'?-7^;l'A4rte«3#Wr 
|S]K:Sfl7L5rJBs!tl/. C©©a7L«caiStt<UJIl'^-X h 

(c/s ^ - ^> i^-r ^. c i i t S 7- y > h SBi»«© 

hSSWI4?:ti/d*. C©->- hSgttl4©112:^ 
|Sl(cMfi?L=&ffML. C©Sa?L{ca|Stt^flg'^-;^ V 

tti4©4'r5««(*€:fiF/iXt , mL<mm-:f y > i- leiss 
©rfljc. ^n-eniriati'rassft^rMJ^L. ^«c€rj*^ 
Wii/-ciifiastt.S{k^fl§*il'fk3Hi. iiiajSSc©?!®:'' 

©i5Hr*4a^« 1 1 -iiJRW r 3 ©t>-rn*»{ciB« 
©7-y>hBes«©siam 
[gf!«« 15] ftijuawEr 4is©iins!!iias**. 1 1 0 
~ 2 6 0 -cceHr * 5g«^ 1 1 ~i«*5s 1 3 ©o-r 
*i*>{cfais©:/y > n3Sis©ii{jS:«ra. 
[si«5i6] ftii»flaaTiK©»DBE**«. 20-8 

Okg/cm' ©l5fflr*5gSJjc«l l^gfJjeBlS© 
t,^rn!{PK:ie»©7' y > h B3llfi€«[jfc?rffi. 

cii»*i 1 7 ] im{mmm\si;iimM!&m&^-7. 

l-©-fiR»-C*Sffi)!S3C»J. |l3}W«:0-«l!Sa©«igWk 

isfe^jigr*-5i8^ 1 1 ~is*a 1 3 ©c>rn*»(cfatt 
©y y > h ESfi©»jsm 

Cgil*ai8} !!!l«l6i»7Y7-*s. A i, 0, . M 

gO. S i C. S i o. 4sJ:c;a I Nt&*A»?.atfn4 

fptt < i *)--5-c*sa«5 1 1 1 3 (ciBtt© 

:^y>heeie«©i;i]i:^. 

[gsma 1 9 ] m^issmm^msap < v-<m'm 

WiK 20 SM^fe^ Jir * *gt*^ 1 1 ~gii5l?9 1 3 tc 

sa*s©7- y > h i3lSfi©»)S:frffi. 

[itJi^2o] mmmfrnti^. :t.is-^^^^^. mL 



(3) 

3 

[=mi^^f:>]S\itii>'pf-j:< tii-r)vhim^m 1 1 

C 2 3] ^^j4^fllffifiX«34'©^)S»^^^? i( 
&fi*580~92. 5*S%©EH-C*2)it*Sl 1 - 

^, --y-r^i'. is. ts*^6jS{3:n?)'j>^c< ifc— :?o^ 
xu-if, YAGu— tf. *3</;c;=x+i/vb--!f*:>e.il 

{3:n5'>/i: < i 1 -:>-C*-5ft*5 1 1 1 3© 

[000 1] 

C0002] 

(00031 tct^u, kmii^vitfm&owztism 

teO. «^tf^rf-«^a-rttO. 3inmtrvf-*rlfc< 

< ¥«<*%«««ca«{c5i«r SCO BSJB*»*fit* 
^?,n. Jfi#. coB8^©R!«**&:^ifi"C<*i*sn5 

C 0 0 0 4 ) ||«g5o''o©Ka5S^%WtB<S:e. 1/ 

(0 00 5] C©*f9;^-x;J<*S/Sfi©— -5-C*4# 
7X-x;j<»fi/fHBS««. 31fi-C«K4fflK: <))£<*<] 

t>. c*i«JaT©ffi*tcj:*. 50 
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C0 00 6 ] t^jrb*.. J:'3^^;Kccg3fcl^^fte^<!:L/ 

(^J© J: 0 /|NS©xjU-*-;l/?:{f Sfc^^)©/|^S©«ji:A: 
©iFLSWCciJi^r K u;i'ttii3&iB»{c)iO^J.:Ui{c K 'J 

[0007] is/c. + 
{cJ;S^gji©J^fiSXgWi6»©Si^rf^©.*-Cj!fi 1^ 
Ufc©-C«^ct<». Sfc. ::^^i/-*-^l'©JB^2B{c«g|5D°o 

mctftt^iJhr. m-©yjyn^©±ffiiTffit?:X 
[0008] -g-cr-. CCi^/jrglSCCjPtO. iSSKH 

S€:aitg^j:e. t*^,Sr«i^c«fiX©^y > hsassw-c 

K:g|g5*aTI<^6 (1$8B¥0 5-7784 0-^) . C© 
[0009] C<0-^mA. fi^at/ci^AjrA'^X-x* 

mm^'^m.-^^tc^- hs«tt4 0 1 *fflc». c©s« 

^^tt'^-Xh4 024^«l/. 'XK. C©««tt©± 
TiS(Cl8f§4 0 3'&Ui0^t>-li-C. C©S^4!t)^^MI^ 

JnflEo-cffiMSB^kum i5f2«*^N-f-x>ifrsc 

(00 10] c©J:5«tfll)iS©:/y>hEi»«««. H 

a?L%si:«t*r. wamm.. eE.«©«l«^c-^>:^- 

(00 1 1 ] 
h. 

(0012] cH{tijv7.W6immt hxm^^tcm 
«w»-cwitfit«4tiB?i©Bg«c^«)i§ mmm 
Bi) ©**>t>^ci)B*Jsaf I/, was©^^ 

©ra(c^«iiii©as«i*i?¥aT 5 c 1 1 «3 . $Tf 
((»i«ttt}jii) ©?¥iir4«^3>»fi<«c-7Xi/*^fc» 

(00 1 3 ] ncfc. c©s«tt»itBSi©ra«:??SEr 



■ (4) 

5 

[0015] Ctiti. -liJtcWISRC^^^ffi^i 
f4rt<D;i<7-<!:)|^*^. ieiK^N-^->(a'^<DSSMI4fiR 

- ;^ h i «}5cDPa«: abat c i (c J: 0 «fe-r 
[0016]* tcm'^m<D^u (i>rT-mii^^^tt 

[00 18] 

ffiSO. 8 g/cm' feU:©W«tl^ttf*W*»f>^cilS 
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[002 0] irieWfiX(cjs(<>x«. wsnmv ■< v-t^ 

A I , O, . MgO. S i C. S i O, fcJiy^A I Nt* 
[002 1 ] frseWeXCCfcC^Ttt. ■< v-?:Str 

[002 2] irfe«fiS«:ijc^-c«. mm>mm.^^ 
[002 3] iirie^fiX«:*jt,>-c«. m'^^mmim^ 

20 ©ife^J»&^©fflSS*S8 0-9 2. ssa^osfflf 
[0024] ;Xtc. 'J > hiB«S©« 

w^v -f 5-*^t?*8Mk©l»«iktt«)!SiMl 

)!)E«IIB«PifflCC}B)!SUfc1gg*5 0. 8g/cm' feO:© 

30 hSlg**|54=&»fcgj. c:©->-hSfil!m©/l3:^K: 
4fe©r*^>. 

[00 25] SfciXtc. *»?3{C*>*>4:/'J>H^e 
40 )ll«JiS«J«*ifffi«CJg)iSl/fcaK*iO. 8«/cm' 

-h««l5tf4*»tea. C©->- f-SfiW*4©;i?:&[Sl 

m)«PdS«(*%fpi5i/. -X{cc©tpras«i**2«?ffl 

Sb. Ctx6©ra«:'>ri<<!:fc2IBW±©SB«''5f-> 



(5) 



/N-jr > y-r i c i k: J: fPii 4><D-c* -S. 

(0026) t tcXVi, :^^^mVLiPi)^i>^ > h Ei^ffi 

-5C t {C J: 0 {'FKS n€>fe©-C* 2), 
[0027] */ca«rse«»fi5{ctet,ir«. ^ 7-^: 

^ts^w{t<mmt'&m^'kmmm<om.p*i)^ so-so 

C»-CJi. ftJ^^JJOfft -5Rg©ttl|SiaS*5 1 7 0 - 2 6 0 -C 

[0028] * /cBfIiBl«^«Cfcl,»r{±. ttlf»^3DlI-r2.^ 20 
©tlDE;^*^ 2 0 - 8 0 k g / c ra'©iBHt:-*4 C i*s 

[0029]* /ciusefliiStciji^rtt. umm^ -f ? 

-*SA I . . MgO. S i C. S i O. ^JjrO^A 1 

I*. 30 
[0030] J feMIBaUStCfct^-Ctt. »e-fktt1»Jli*s 

[0 03 1 ] i/cwfB«l««:*Jl»r«. S«<DW«»^ 
F t T 4 fcor * 4 C t 0 1 ». 

[0032] *fciifriafll«S{cfci»r». iiSttmjtefiJc 
«i«a>^jaaa^<DS«Ea365 a o ~ 9 2 . 5 sa%®® 40 

[00331 * fciriB«USec*J«,»'CB. Sa?L©JBfi)c 

[ 0 0 3 4 ] fria 1/ 7" > h iB.^s«©«fiX 
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irHStCj^faO/caggO. 8 g/cm' «±<dw««^ 
it ISO. <iStt<0i6lV^7-'>l>H^ffi?:ll^-C*5. 

[003 5] iiriefli)iS<^W35 i/(r»w<b ur. iE«*eiS7 

i=?~ifik\, 0, . MgO. S iC. S i 0, teJ:CX 

fmy-fv -omuastn 2 0 ma%w±T $> 5 i . s« 
[0036] m^m^<Dttft b^^mt u-c. nmy -t 

©♦H5©S«:^As^*<)4 0, itelWSSlttCcftnfc. J: 
[0037] wsaflt«<7>»* LC»Wi L-C. ^is!{ki48J 

[0038] Birie«fiR©»3: ot,»«^i or. S«©W« 
4>©i^t4. friafltlSWSftLC^WiOT. s«©w« 

[0039] i)iriaflt»s©»* o-c. ^»t4^F- 
^. SB. A^e^-^A. «. i-^-!r;i.. fg. i8*^e>a 

[0040] itrsa«l)?s©w* o-c. a^sttm 

fflJiSc«I«©^05Jft«i^-©??iES*s 8 0-92. 5 

[0 04 1 ] MK. *^|B«c*iA>S^U> hBKfi^Si 
e})!giffl^«!)B«rMiBCCJK« L/ciBSdJ 0 . 8 g / c m* 



9 

mas. L X mtimmitmn'^iWit ?^5ci(Cctos>iiB 

[0042] M«c, ^mMf^iPfPi^Oly hBEIiffiOi? 

fflso. ctxp.oiatc^^'ix i^>2)iii(±©i^«'''«f- 
[0 04 3] MCC, *Saj(C7)»*>57"U> hE^«OS!{ 
t«Sliffi)iS«5l*Mffi{Cff^«L/c25g*«0. 8g/cm' 

[0044] ff£{c*jw>-c r^Sfbj t«*i?{fcffi)li 

©aa* fctt^r««(c i ») aaiEET s c i 3>Jr» 5. 

[0045]* kMSSm.<09tfi u r . *«ffc 

<D{»iMbtt«JI8*»?>^ci«aOT©»***5 0 - 3 0 0 a 

©J»**ff«<C$iKBirtS. 

[004 61 */c««r8B««©»iU>«NiUT. Jjn^fto 

Erssg©«B»ias*J 17 0-260 'commvihii 
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tg/S(DW3Ett,^P!l<bLT. tnisiflnffi-r^^©ttiE;'33!iJ2 

O-ffO kg/cm' ©KHTi-Bi. ^BSiS})}!)! 
{Cii5«)-5C4*«-C#. l?i&3?ft$K<. B5^©^®14©il; 

[0047] Birie«RX©!!f * L-c. siffi*g,iS7 

10 ^ -^-d^A 1 , O, . MgO. S i C. S i O, *5J:{/ 

mmy -i 7 -©astt]M*i2 o sa%fei±r* ^. i . sffi 

[ 0 0 4 8 ] * fcBfrsS«lfiS©*f i bt^Flli 1/-C. MTL 

omxii. ¥ ') ^nnx. ^k*';^ u— tf . y a g u- 

tf. teJ:CJfi=^^v'^U-tf*>e)3S«n?>:l>nc<<!:45l-:> 
20 [0049] 

mB^<Dmt&o>mm] wt. $^Bs<Djisg©)&!!g«rS^ 

(UMPj 1)01 ( a ) ~ ( g ) ». 2|^^?B©ISi6«^ 1 
tc J; stiffly > h KiS«©!iaXfl«:7nr »fffi0. 0 
2 (a) - (f ) ItHlWFTO^'^^HBiSSi^raB 
«»*ffl(,»fc^)S::^'; > hEiS1R©SifSlS%^i^-rili 
»t3d0-C*-5. 133 (a) (f ) «. |n!C<Sl©P 

tl1S©«j£Xg4jrTISWrli0 5. 
30 [0050101 <g) tc^-r J: ^{C. *Slte«^©W® 

Jil 0 l*Mffi{CJBfiS;OA:SSO. 8g/cm'JiLh© 

w«M^ai=j&tt 1 0 o*>6nc-5->- hSfi©/?s*i«atc 

4*«3^3n. m^i/- ha«©Matc-e©-8B*smSS 
SStt^)ISffl^«»«:saWK:«iKr ■5iBe-'< if - > i 0 

[005 1 ] c©Piiy/> hSEi»ffi©KS:;^». 0 

1 <a) tCn^fi^tC. fl[*9 0 MmicBE«ll//c©WtS 
40 «;F»SS*»6tti'>-hStf 1 OO^rJifiiLfc. C©W 
aK^lP*>6tt-5e^- hStt 1 0 OtLXit. "B^m 

"•S^y^-" . ttS: 1. St'-'^U. S3 : 6. 7m 
m. Iff : 7 2 g/m' ) <D:^mi (25^0 . 5 g/c 
m' ) Jf,K:aii;EC»3©*u>i^-l?SCCj;0 
0. 8 g/cm' Ja±©ffiK<i:tt-5J:^«:iSjar*U> 
i^- jna^:^f -3 fc ©r * -5. 
[00521 XiC. 01(b) {C^n-rJ;^'{Ci^7^ V 
-«rStrJ»®^bttx^<+i/m (/cixtf. Shell ttSU 
50 "EP0H11S1B60 ' ) ^t&Sm^RSJB 1 0 1 ^ OT. girgE 



n 

J^- h»W 1 0 0(DM®CC^fi£L/c. COt^MISiy 
^^-«A \ , O, ^ m^imi^it^ (») iiT;U5 
t^MALM-i 1 . . 9 um ) ?rl>riB^S 

bich':>-y:<omicimmn^JS i o i mfs.btc. 
(oossKXfcai (c) tcTT^r-fc^tc. c<Dj»ii{t 

e{bi4«flioe^ trateias J: o isiar Mftjoff r * c i 

(0 0 54];X{CS1 (d)©J;^>CC, C<0iJ^<~7H 

U--!f»0X;ffiT?L22OO Mm©gji?Ll 0 3?rJ^fiRL 
C0055]:X«CS1 (e) {C/T^1-J:'5(c. :Kii?L10 
-X M 0 4tt. m^^ntbX¥i^^^iS.^2 nm(0 

L-tch<OV$>i. S^tt'^-X h 1 0 4^3ta-ri7^^ 

ii.r«. mii?Li 0 3*wriSW^EnsiJ« 

f) 07^-:^;i'±K:i9:SL/. itSSSI*'^-:^ H 04 
iij^^-y -DlA 1 0 2©±*>6Eni8iIl^fc, EUBJ^tL 

i9:Sfli> immU'Sm l O l ®^ffi©?^SSIW±©!9:S!l«r* 

[0056] -^xifCimmwim i o i ©«ffi*>6«a7 ^ 
1 0 2 «Mttu/c». mk\im«im 1 0 1 <o«sk: 

1 0 5 i Lria* l 8 u m<C^S*teOfttt/c. 
■eiy-C. C©ttJ8-C»I«ftttlffTiC<bK:J:»). 131 
(f) Kim-ri^tc. «Ha<fcttlMIIIt«Ra7^9-*>6 

*-cffiai/, 180 -creo^fis^. -toaao^Tsasr 

^aUA:. C<D^. 1 0 5 (tflefbl/ZcWRUB 1 0 1 

J/- hlStt 1 0 0 «lJ©^*«t* yr $ K 

( r 5 S P ) ««StC J: o n^irfiW i C <!: <C < ffliisja 
1 0 l(c»S(c«NI3n/i:. 
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(005 7 ] Sfc. C(DI^I«ctet,ir. 

1 0 4ctJ<D?a®{t<i}flgfc@!<k3n5*i. -eoi^ccigm 

ft:. J)ffi^tlOEriC<i:rW«®^JSaH««2 0 1 
?L2 0 1 aWO-1 vol.%CCiSO. ^7L2 0 1 aOJBt^J 
< iio/c. i/c. h»tt2 0 1 ^tcjtgbte 
^Stt'^-;^ f. 2 0 5 ©--W > 2 0 5 a ifiWitr 
iCtV. S|lltt-^-Xh20 5<!:i^-hS*t20 1£ 

10 [005 8 ] St^Ccai (g) (CTF-Tct^fC. 0 
5%^tS©Xv^>^/«:J:0@!l/^•f-> 1 0 6«rJKsS 

[005 9 J c<DmicLxr^mitxtcfm^<)>\-^ 

mm\t. 4 ^^ffi-CSiS L//C i C 5Sb'7^fc 0 3 . 
3mQt?J>-5fc. Sfil 0 5 (li?S>''!i'-> 1 0 6) (D 
f-JV?^aK. 1. 8 (kg/cm»i) W±-C*0. bH 
iZ(D^'>rmmmiWim l O l ?:fflt,>^j:t,»SE3fe<D^fli 

hicf^&mfi.immLtctc6. o. 9 {w/niK)-c* 

0. e£*fpCDO. 2 (w/mK) iO^jffT^oirc. 

mmmi<Dmm^^. soofflotrAJia^ijtcgiBSsn 

(Dlg.^©SlA^{t« 1 fT^fc 0 0 . 8 m Q IMTiU 
[006 0] C©Ci;*>e):*3IJSt^©Hci:^y>h8eil 

«»mji?u5'5: < . Ltf^himm^tm^^^^-> i o 

[0 06 1 ] (3lj6t«2>ia2 (a) ~ (f ) 
©HJSW 2 CC J: *3HB 7- y > h E«RlR©»t)gxe*7n-r 
IStKffiHt?**). BKiJl^r. Iil2 (b) (c) «h5 

ianiisw 1 ©s 1 ( e ) ec7STim©stt* e> ^ 

0 2*tiJi8IOrf#6^ifcfc© (WT. 4>PJ]S« 

. 02 (a) «i^g^ll^s^lK:J:•)^»6nfc 

40 [0062] eiTC©02 {cS-:J<.^rSjgIg«:SiWr 
S. *-r. iTiaHteWlOHl (a) ~ («) iCTjkt^ 
IS*tf^Ci{c<t»3. PiB:/'J>hfieK« (a) 
RUfc. yc{CC©Plii:^y>Haiafi (a) itMijK. 
BI (a) - (e) {CTp-r^XS^m*. S^Hfcfe© 

3*>e>*/'!- 7 ^ 1 0 2 ifwaiutefco* 2 ajB 

<b) (c) aiflll/fc. yi:{cH2 <d) «:n^rJ:^«:, 
y i; > h Mliseisaifi ( a ) ©±T{C«|i|BI««» < b ) 

<c) **n'ehttB^t)i*i/-ci2o. S6«ctt»ia«fi 
{* < b > ( c ) ©±T{caii2 0 5 i-en-etxfita^to 

50 •ttte. 
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C0 06 3 ] ^X«C|g2 (e) tCiS-fi^tC, mtiXmv 

> h^^tmiSZ 0 5«:. ttiraS«(* ( b ) isJ:Cf 
(c) ^:/M,-C«SOfc. 

[0 06 41 -^Xi^mZ (f ) K:/T^-r<fc'5{C. IBS2 0 5 

C0065) c0micbxi'^nst\tc4By'')yv^ 
iKfiin(i. 4^^mvm^Uctc6&\^r^tc<o 1. 

2mQr*ofc. $fc^©g«£ffiCx©mSi4«. 500 
C 0 0 6 6 1 W±<Di¥flIiifell*^P». *IISS^<J)^IS7'U 

->*s^s\&^ccss«:g^$h/c. mm^<oiMi^m^& 20 

C 0 0 6 7 ] /ifc. «±|ftHgUfcIS«. > h 

S 2 ( a ) <D V > hieiSS^ > H ie^«0 2 
(f ) (ca^fexr. 02 (a) ~ <f) ©Xli^rJSO 

COO68I (||te{?«3) S3 (a) - (?) tt*^Hfl 
(DUifefa 3 K J; 7" > h Ei^«©»SXIl?:jnf 
XgtKBS-C^O. 0tC*jt<»T. 03 (d) (e)«Btf 
laHiS^ 1<D0 1 ( e ) iC9jkt^m<Dm^^ h 7 30 

0 2?:iiJ8tL't:{56n/c4.(D (WT. ^PelSffi 
f^tfiiT) . a 3 ( a ) - ( c ) IJiaHJfif^ 1 (CJ: 

[006 91 «T. comz {CS-5l>t:Sl3gXS=S:3iM 
r^.. SliStW2i|i)«|{C. iiraSS<titi|a»««:«:i»« 

03 (f) tc^Ti^tc. :?"«;>hPlffiE«Sfi 
(a) (b) (c) ©rate. iti|yiSfi<* (d) (e) «r 

C0 07 01 :jc(cig3 (g) <cin'"rj:5K:. UExa-e 40 

>Ha8«t. tfiaSfitt (d) liJiCf (e) *:n-o-c 

«agln«. 4«^-ffir«l3EOfctC5St^r^fc0 2. 
2mQr*r>fc. */c*<^attStnOMattB. 5 00 
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14 

^/cOO. 3mQ±S-ri?iJgT*^fc. 
C 0 0 7 2 1 \:J.±.<DmW^^i}-^ h , *I|]5S^<D^I17- "J 

[0073] $ tcmmm^cynmvhrwt. wffie^s 

^ )t a® sfrfct ^^oiei^ 1 0 6 iiM^ 
uaKt^ji'^mtiimmnm i o i «ca?5?-y--sct*iDi 

[00741 /.Cte. ±3211*1^1. I«fe^2. ^iSW3 

[007 51 ttc. fmimmH^tbXx^^:irl^mKi'S: 

[00 7 61 S^tt-i-y^ h*(D35^!g?MiUr 

[0 07 7 1 i/c. ?^»OX(^<!:UrptS:y^U— tf?:ffl 

x?*rfeoiti-c*s. 

(0 0 7 8 ] */c. ±iel|]|SW 1 . lliSW2 . HftlNS 
-Ctt. or, 0. Se/cm' W±©fe 

0. 5-^0. 7?/cm' <0?gSr». 
5iittt$35i5 0K?/mm' ^(D?SilSO*>f# 6 nr. « 

*»ote. */cO. 7 5g/cm' r I 00 Kg/mm 
' . 0. 8g/cm' eU:t?2 OOKff/mm' <D?»tt 

7Y^-il/T. Al. O, *&**ffll>/c7li. ffl^tcit. 
G^.I^<Dir(SI{CA 1 . O, . MsO. S iO, 

I^0< A 1 . O, i C. A 1 N»5K*tt«-r*l«a 

[0079] ja±©<fc ^ «c. %wm-:f') > hEias 



(9) 

13 

JfML/cffiSO. 8 g/cm' «±<DW«ll^^*t**^ > 

if^ttfc cfc ^M^iitcsnfcfiSttoitit, > 7- > Hie 

[0080 ] 

^^HffitCJ^SSL/fc^gO . 8 g / c m' W±©W«K 
li-SCtfCjrO. EII^-<^'->#i'>- ha«'f'<75WeiM 

[008 1] ^X«C, :*:f£B^«:*»*>S^ 'J > hiSISl«©*l 

mmmmmiwmicB^Lftmxifi 0 . s ? / c m' 
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W^OtfPelSRi^^fPBS I, . 'X(C C <D*rBlS«f*?r 2 ft 

[0 1 ] mmm 1 «c j; immy v > ne«afi<7)i;ijgxii 
m2] mmm icjz^§'m:f')i^\'Ssisi.&<i>m&xm 

[B4 ] 'i}tmmmmi^f^^immt uc^m-y^) > 

1 0 0 WI59^^ 

1 0 1 wmmm^^m 

102 ijA-y 4 

1 0 3 aii?L 

1 0 4 'mimmmmi 

105 Sf5 

106 fflf5«cj:SiE||-'Sir-> 
200 

20 1 mtmmnAsmm 

2 04 ^«1£4»l§ffil!e^jB 
20 5 »I5 

2 06 «IS«:<t<biBttl-'-«*-> 

40 1 :f!ISi<l&St:ttcJ:.&!|&!ttS«i 

402 mtti&ms&mm 

403 aiB«Cj:SSB«''-5f-> 



[194] 



402 



3 
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m^izmmi§Lw-<i^-ym^^tix\.^izt m 

mrn^zm^itzmmo . sg/cm^ a^ay^smM^m 

t *> . ffiex- h msim^ ifrnz^nm^^ti. 
mmmiuzmmmf^m.mtf^ytm^ti. ^mmm 
izmmmm$tifzm^?:^-:>mmimm^i-ir 

[if*JS3 ] mmmty ^ y-tK a i ^ 03 , m g 

O. SiC. SiOz tiiilfh\m7>^i)^^'M\itii>')'-' 

t£<y.h -ot'j) hmm 1 . nim 2 i,zw&(^r 1; > 
i}< 2 0 M%iu±t'j>i.a*ii 1 . mm 2 izimcor 
■fhmm^^itmf^x'ibmm 1 . mm 2 tie 

r^)yvwm. 

±fi!tii-t -ri. {,<nx'hhmm7\,zw&(r)r') ^ Mat* 

«*S8 0-9 2. 5M%i7)KHTJ>sa«S 1 . m 

m2i,zwmr^)yv^WL. 
[mmio\ ±^m.=i-i}K ±. m, f^v^j-^j^, 

JSiiS«i^*»^.^:siS*S9 tie«ori; y vm.WL. 
mi^rn 1 1 ] wmy < 3-^^ts^mt(r)»mm: 
mma^mim'kmm^zm^LtzmWi^o . sg/cm^ 

fiiei^- himn<nnmi<z, fD^-y < /i^as-iso 

w^f^cmm^z^mi^m^h^. 'd^'i.zwm^^n 
m^mmm^.zm^'kwmiw^^^ . L*>sf*. frie 



mim. 1 2 ] mc? < v-^istim^mmMt 
mmmmi^^mx.t:Mm^ . sg/cm^ 

■m.^- y ^^^<mw,zii) yniA^m n»x 

mznmnm&LL. zcnnminzmmmf^^-:^^ 
mzmii^^'^-y<fi'j^i:miixmiim 

mML. ztih<r)mz'j^^j:<tt2mi^j±<r>m^-<f'- 
yi^i,msmiimL. $ tyiz^mmiz2tk<^ 
^m^^ti^mi. ^munm&ixmm^it 

izj^i!^--yfri-^ztt:'mtthr>jyhmm(0 

mm. 

[ nm 13] mmy^y-^ ^timitcomm 
m^mmtm^mm^zm&uzm&t^o . sg/cm^ 

■mii^-h^m^mm^z^^^'^-y >()VM,imwfx 

iytmi. mzm§d.A^<-y ^ )iJ^m^LxmMmm 
tim<r>'P^mimi^^L. micommr'jyhmiU 

MELxmMmmimmmit^-^. mmmmc^mmr 
V y hWMmimsi^fSimm.i^i:iYix-t^mizm^ 

■thzt^mibi-irvyhRmm<nmijm. 

[ m^m 14] mmy^y-^ i!ts^mt(r>m^<m 
mf^m^mmcr>m^tiK mm-^h-tx 5o-3oo;um 
(Ttfmx'h i>mm 1 1 -~m^m 1 3 cou-r it*>icie« 
(^royhmmm^-m. 

[fs^js 1 5 1 mmmti is<ojii»ias*«. 1 7 0 

~2 6 0'Cc7)KfflT'* 1 l-fl«« 1 3c7)l^-f 

immm 1 6 ] MSDff-rsfs<^jDE:»]*^ 2 o~8 

Okg/cmJ <7)ei|-CJ>Sia««l 1~IS*«1 3<?) 

\>^-rtiipiz§mnr*j y hsmLffim.i)&, 

bco-figi«-c$)i.eJBiA^ iisei<jtisi-fij!i«»2ftS'fk 

mmx'f)hmmi i^mmi3<7i\.^-rtij3Hzim 

nroyy-mmmmii. 

imm 1 8 ] mmmty -f 7-*\ a 1 2 03 , m 

go. S i C, S iOz fcit/A 1 m^t^hMiiiXh 

'ytn < i: t -oT'*) i«*3a 1 1 1 3 i.zwm 

r^iyvwm.(n'mm. 

cit*js 1 9 ] rn'mmm^'T^imy i 7-«o^sp 
2 oia%i.xhT'$)i>i«*ii 1 1 -it^ii 1 3 

[ is^JB 2 0 ] mLm^mii- , x--K4r v^si . mi 



(3) 
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Hffiiii*>ic.aitfni.i!'-^< t t-o-c*> i.it*« 1 1 ~ 
1 3 tw^ior 'J hsm.<m&ijm. 

mn-f) h vsm 1 1 -m^JS i s tcfe«<or u >- Me 

[ IS^iI 2 3 ] 9«1i%llim4^4'<^^«tsm'F<oi? 

^£ft*«8 0~9 2 . 5fiM%oeHT'J)|.if*JS 1 1 - 

f, YAGlx— f. fcJ:tXxJfx-7U— f*"c>S 
{fiil,^^t'< b 1 1 'Pt'J>l.l«*« 1 1 ~ff*Jl 1 30 

[00 0 1] 
[0002] 

100 0 3] itttii. ^t^Tiimtm(7)m:kt^m 
< ^ii^i:mizmmzm-ti c o Bj$fg**sBt # 

[0004]-:^, ||gSSp°pC0^^JSII^$:^Sg=5r ^ L 

(r)x.^^i^mmi:^m'tt:.ij(r>i:«mmmt ixm 

\>^XmfSL$tltzLcr,X'h^. 

[0 0 0 5] Zcr):ffyX-Xjr:ii-iymW.cr)—yX'hi>:ff 

^ h n^m\L<:nmmzn t x a+^x-h !> t <±(< u ^: 



[00061 -r^^iy-h . J: 'ommizWHi'frU otL 
CADCJ:SiililtSA«^i:=SrS. $4>K4- 
[ 0 0 0 7 ] ^ x;l'-;l^-;umt£'^=5rffl^ •^'^ 

i,zii'mMm^miiim<r>mmm^mfi i 

f\^-yi-^-Mzx r)WMmzmi^ixm^^tifzmmm. 
izii\^xi>n^^Th^. 

[0 0 08] ^zx\ z(oxo^j:mMizni, mBs.m 

izm^ixX^^l (!ttPT0 5-7 7 84 0-t) . Z<r> 

roy hm^mmmwbtm^mA^z^^t, 

[0 009] Z<7)1]mii. mmitzXo^j:^'yX-xifi 

mf^i:'tm-\tfz=y- hmM4 o i im^K z^mw. 
mzu-'f-Mxi.zx 'onM'riim&L. z(^nmf\<.z 
gimtt'^-;^h4 0 2$-3t«t, mz. 
Tmi^zmsAosim^h^tx , z(7)m)SLm^i:iim, 
MELXEnmituz^k. eiiim^^'^'^-~y'!^thz 
t^zx'on(>timm^. iiXt/zc7)mmrvyhm 

tzt>iti=^- hmmmk. mmmi^ (>izm^i 

z^m^^^--yi^ti>zbi,zi:*)$^i.z^mt 
itzmroyhmiThi. 
[00101 zcr>x 0 ^mi<r>7'>j y hSMmni, m. 
mmmt^tr. ffis<^fis, ffscoiiat^^ yi— 

\iT-!t^-f\^im^mztiM^X'hl. vKTJCltHJ: 
[00 1 1 1 

wmmkf<zztif<zu&>im^mziy)m^Lfz^.. 

[0012] zti\iffyxim-^wmt Lxm^^tzm 
mmumMmtm^cnmz'^mm (»mm 
m) <r»^i]^t,tj:;^mi)^^th<r>\<znL, ^^mm-n 
mwmtLxm^^tzmMmi. wmf^bmm 
<r>mz-^-mn<r)mm^^-th ; 1 1 ^ o . ^xm^ 

{»m.mm) <nm.tm^t^^<ts:'>x itofzub 

[0013] ^ii, z<r)mmmtmmb<Dmt,z^-t 
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[0015] ztL\,i. -^^z^wmcniT^mmmib 
i^rvm^z^-m^ i^mimmm) common 

h{j<nx'hh. 

[0016] tfz-^mM(r)?i.ts:h-f^m^^mMtt 
h^mm. -'m^zw§.^'^i)^±^\^t^fix\.^ 
zfi\mmx'hh^-mmK 'm.<ms^^ixrzmi 

^ilk<ni.oi.zWMLX'i%hrihtzib. W&(7^^t {mt 

mmnzi.-oxm^(nm&.. mh»m^\mf^%'m 

i:mnm-fhfz'f>. msL^^. httibhxm>ixi, 
<r)xh h , z (otzit>m&. ^m^B^-itttc xiro>hu 
mii. ttix'h'o-'mMiizmimmix^^iWi^ 

-ritzibiz^^tifzK^X'h'^. msit^MBsmmm 
mm.^m^'^mmiz^^izim^tif^. ms.^^. 

[00 18] 

mmm^-tifzihcr)^] ^^m^zM^iroyh 

mizm^ifzmmo . sg/cm^ &dL<n-m^T-mffi 

munmiuzm^mm^mti^itm^ti, liiifiv- h 
mi^commiz^(7)-umiimmmm^m^z^fsfi^ 
^zmmi- 1. iBi*^ ■^^-ym^fS.^tix^^i. 

[0019] trz:^m^zt^i)'?>r^j y hlBHSlgti. 

mmmy ^ y-^r-^mfn&miiMimmm^uz 



hmmm^-)fmzmmi\j)m&^ti, w^MMinzm 
[0020] mienifiKtcfco-cti, mmmy < 7-*^' 

AI2 O3 , MgO, SiC, Si02 iiit^fAlN^ 

■^spft*«2 om&%a±x'hiztmt lv\ 
[002 1 ] mammziiK^xii. ins7 ^ y-i-^ts 
mmmm^mtmwimmitmi'ix'h izt 
mti\'\ mtm^^zuK^xii. mitmm¥s.:\i 
m^m^^')r9'jj^ymm, yxz-m 

[0022] m%mmzii\^x^i. aigw*«®^«i^ 
[0023] ffieffl^i^ii^^rji. mmmmmmi^ 

C0^m»©^ fiOff 4M*^ 80-92. 5mi%cr>miX' 

hhzb tmt L\K mimm.zi5\^x^t. ^wmT 

*\ ^. nv'J-^h,. m, -•^'rfV, m. ¥^i3'(>M 
iiixl^y^j: < b t 50^SaSi^*'^>=Srl> Z b mt 

[ 0 0 2 4 ] iXi:. *^BH(c*^A^l.r'j y MMiOls 

miiai:mmizm^ttzmsim . sg/cms i;xt<n 

-Mzmi^^^-y ^ i\^J*i:f^txmiimim 
ff)mmi,z^m§t:9&*)'khM. mzmmmmMs. 
ixmmmmfM^mt^it^ 1 1 i 0 fjie^iiffl 

ht<nx%t. 

[0025] trz'iXiz. *^BS{c*»*»i.r u y himw. 

m^&mmimmizm&uz^&t^o . sg/cm^ tJi 
ii>—h^mf<r)mmi>z^^^-7 ^ ii'-t*i:^*)Wfx>- 

«L. Ctlf>«c^^^<i:t>2JiULhcOffit8A'^'-y 
Sr^tl.ll]ffiS«5r^i^L, $ic,t'eo^Hi!l{::2«c<0^ 
i^Sr-eii-fixKL, ife(**iig!ft]!lllEL-Cliiifi»«'ffcffi 
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10 0 2 6] ttzmz. :^mizM-irv y hsmi 

I. C {c J: OfPS^iil. t«7)tJ>S, 
[00 27] ttzmimmzi5K^x\i. m^y -r y-^ 

^mit<7^mm^i^mim<r)m^tii5 0-30 
0 fx mcTi^mx'h i.ztmtL^\ t tzmmmza 

\.^X{i. Jii«j!)DE-ri.MDl»iaJK*>'l 7 0~2 6 0X: 

[0028] ttz-mm^>.zii\,^x\x, tm-MErrhm. 

<nm£-nti^ 20-80kg/cm2 Olifflf* S 1 1 *^ 

mtw ti-zmw!kmzi5\^x\i. ^-rnmrn^, a 
i:umwmm^-x vcn-mxhmmtm'S.mz 
n~mmm<^»mitmmx'hhztmt 
[00 29] ii/-cBifiE«iSti::fcv^-cti, mmmy ^ y 

1 2 O3 , MgO. S i C, S i O2 tsXt/A 1 

tfzmmmztiuxii. m^am.mm'i'commy 

^ y-<nmMMi^ 2 omM.%l:XtX'$)hZ ttimt L 

[0030] ^fcfiie«fi£{cfcv^-cii. mmimifi 
[003 1 ] ^fciifieflifiittfcv^Tii:. mLff^wkn^ 

l^i:±&^b-rhi><7)Xh&Zbi>mtt\\ 
[0032] ^fcMlfifllfiEtCfcV^Ttt. ««ttffillifflli)t 

%'P<O^^W&=f-<r)^tEM.t<S 0~9 2 . 5mM.%com 

mx'h?>zbmtL\,\ ttzmmmzh^^xii. ^ 
mt- h m^m i'yt£<bh -oco^sssa^ *> h z 

bi}mtU\ 

[0033] tfzmMmmz}i\,^Xii. «3i?L<7)J^^ 
«\ H'JyUDl. p^K^yxi^-- 9-'. YAGU— f. fcj: 

[ 0 0 3 4 ] file tfz^^mcor 'jyv m^i^com^ 
Lzxtni. Mimmy ^ y-i:'ktsmt\tm!!km.m 



* t «riex- h««[iO)P$:^r[a]tclt)i?LA«J^B!t§ 

mmminzmmmmwm^ii. 
Mmizv.fii,mm^tirzmmin^zbizx*), m^^ 
^-ymm'¥<7)tmiiT^immzm^ixi'. fimt 
mmiz^mm^^ti. ii)^tm^<^-ybmm& 
mfi^mm b i}<mmii^'ommmz^mzm^^ tiiz 
fcfc^ro. w;mm^^rvyhmMt:mm'th, 
tt:wmT-mmmmbt!t>mim-\^m^mizE 
mifzi,ff)mmtizbx\ ^mmmwmm 

[0035] msim^mt i\>mb Lx . mmmy 

•f7-A*A I2 O3 , MgO. S iC, S i O2 HXl/ 
A 1 m^i}'^miiiii>'J'^^j:< b i.-'^X'hlb . tfz 

m^y A y-<nmm.if2 oafi%att-*)i. t . 
b y^xmwMsmmmxt hzbb. fhmmz'SL 
Mzr')yvwmw.bts:h. 

[00 36] H5ieiS)«'^»tLv^^i:LT, W^y ^ y 

[0037] mm^mt L\^mb lt . ffts^tttsj 

-r>xhhb, m^Mt-hm.mmzmifzi.<nb-^j:h . 
[0038] mim^mt L\^mb lx , mumm 
'ST-wmwmm:^mmx'hhb. mmmzistixtz 

[0039] mimLmt u^mb lx , 

ifi. ife. «8. ^N-^v-^A. ^, --y^/l/, ^. ra^*»'=>a 

mmmmbwSif^^-ybnmmmi^'h^ < ^ 0 > 

[0040] msimwLmt L\^mb lx , mwm^ 
mM^<r>^mMLf-<n^-^m.i}^ 8 0-92. 5 mm.% 

lyyimxh h b . mwm^mM b WM^ •^9-yb<r) 

mmkmA^^ < ^ 0 . ztih<n^<nmMm'&i:-^< 
mx'^h. 

[ 0 0 4 1 ] i^wPi^zm^hr^) yvwmcnm 
mmziix\i. mmy ^ y-i:^tsm^t(^»mim 
m^mmm imm\.zv^'& Ltzmwf 0 . s g / c 

x'y-v&mm%fz^k. z<^'^-\~mMn<r>m^ 
■nmznmim^L. z<r)-9mi>.zmm/&.^^^-y^ 



(6) 



!»§a^9-3 2 1 399 



[ 0 0 4 2 ] 5et> *f6BBc*'*»sr'j y vwm<nm 
mmmmmm^zm^Ltz^m^o . s g/c 

mS L , ^ n hcomiz'^^j: <ti>2 llilicoieiSv ^ - 

yittimmmtimi, ^(>^z-^mmiz2m 
mmi:mt^-t. LA^sf*. mB±mmim^j-^9-y 

[00431 mz. *^BBtc*'*»sT'j > hmm<^M 
m^m&mm i waicm l o . s g / c 

10 0 4 4] mUza^^X r ^S-fb J J: it^mfn 

mm^^m'pfsmzm-m!^ m^m. Kmimm) 
cnmmtfzii-t^ mzx oaa^s-ts zttK-^^. 
[0045] ti-zmtmm<^m t^mtix. ^m^t 

WSft®^t14^Ii3!)^^>'5:I.^B§acoff;Sp.*>'5 0-3 0 Ox^ 
mcr,!ss.mX'$)hb. tamnE^i,z±mmt(r>i^mzm 

ii, ti-z±9^t<^mmtizmti. s!}jsa$ft<, mm 

(om^^cois^^royhWMmi:mtx't&. tr^m. 

c^m^mm^zmmx'^h, 

[0046] ttzWimii^<^i^t L\>mt lx . mma 

E-f Sfg^Jpl!iiaK*« 1 7 0~2 6 OrcoKHt'*!. 



\,^r'jyhimmmm'^h. tfz, -y-h^m^p 

<r>m.llimnmz^j:<tZbi)^X'^ . *K!»ttS:I^± 

[0047] mimf&mt u^mt lx , mmmty 

■<y-i)<A l2 O3 , MgO. S iC. S i O2 HXlf 
A I m^i}'(:>Miitih'J^^^j:< t h-^X'hh'c , tfz 

■( 7-«pM*«2 oms.%a±.X'hht , mm 
b ixcr>s>:mmmmx^ hzbb. mmmz^ 
tifzr u y hmm.mMX't i « 
[0048] ttzwiim^com i^^mb ix . mm 

[0049] 

mmizm-:s^^xmmtt. 

(mmmi ) m ( a ) - ( g > {±. *i6Hfl<7)^sti^) i 

2 (a) - (f ) {iiaiiOP5iir'jyhi«si«fct|'isis 
mi^^m^^tz§'mrv y hmm<ommx.miyr!txm 
mmmx'hi. 03 (a) - (f > mt<mi<^m 

[00501 01 (g) twS-riol;:. *llttM<7)TO5 

J8 1 0 1 S:MifitJg|« LfcS^it 0 . 8 g/ c m3 
tflSa^Wt 1 0 0 *»<?>^:l. i^- h««i(7)l?S3^|6l{c 

4 *>'3t«$ix, i9ie->- b mm<7)mmi>z^(o-mmti 
mnmmm.mz'^m^zmmthm^^'^f-yio 

[0051 ] z<rimmrv y hRmm<r)^mijmi. m 

1(a) iz^-rXoiiZ. 0 uml,zEBL-rzcr>^WL 

nT^imi)^h^j:hy-hm^iooi:-mmLfz, ZCO^ 
mT-mm^h^j:hi^-hmi^i 00 tlx 

""rfy-" ,mS.: I. 5t--)V. : 6. 7m 
m, a# : 7 2 g/m^ ) CD^Wm i^^O . 5 g/c 

m3 ) im^\ ^^lzmM&:h(r>/ii^yy-^m(>zX'^ 
'0. 8g/cm3 lii±<n^Slb^j:tJ:dl,zi^MT/i\yy 

[00521 jxtc, la 1 ( b ) izm-f-ii o izumy ^ 5 

-5-^tf«ft«^t1tx--KJfvffllil {fzbUi, Shell ttSS 

"EP0N1151B60 " ) ^nm&mmio ibLx.ms. 



X- h 1 0 0 <7)mmizmm&iti . c: c^t # mmy 
< 7-{iA 1 2 03 1» (mui^it^ m) ST/PS 
-^^5^*ALM-4 1. ^i^figi. qz/b ) ^lirifi^s 

A, let ^-:^«Offltc^^lil 1 0 1 S:?giSLfc. 

[0053] <xcil 1(c) {2S^t i 0 ic. c:<7)»i?i'fk: 

[0 0 54] i'K^zmi (d) C7)j:^(c, i 
1 0 2 $• 7 5 h LfcSttiOR»r^<^@}0r{c. /it 

l'-1^SaXffit'fLg200 /i mOiajL 1 0 3 S: J^lit U 

[0055] \%\.zm 1(e) Ic^^tJ: o ^Z, Sa?L 1 0 
3 tC^«tt^-X M04^^«L7t, ;c t'»«tt'^ 
-XY 1 0 4{i, L-CTl^fii^ilfi2Atm^ 
fflVN'-^i^-. A'^ y^^^igt L-C{±*lSffffi<^x,-KiE-> 

t/^ t><o-C'j>& . ^m^-x M 0 4 Sr^«-rs*s 

tLT(i, aa?LlO3S:^-ri.aff«:Ep)lll«(0*Hi: 
■f ) c0t-7';U±Ic^SL. ita^«tt'<-;^ M 0 4 
*;&>'N'-:7 -f /I'A 1 0 2<7)±*>ii>epfflL?t. qiWffik L 

^<r>t % . -f /l-A 1 0 2{491Blvx^'<0 

[00 561 JXtC^^lll 1 0 1 <7)^ffl*»^>Rg7 -f 

1 0 2 Lf^t*. mmmm i o i c7)^ffl{c 

^JSH 1 0 5 h L-C^;^!^ 1 8/im£0^?S5rteO Wtfc. 
-?■ LT , C fiO^t^T'UDajinE-ri. c: i: t J: 0 . 0 1 

^^Ife^ffiBillOltS-ftL. ::fLtJS?Il0 5t 

okgf /cin2 (D^-n^nMifhmsLt^hyi^x'm x: 

tX'Wi^l. 180 °CT'60^»*>, ^(ri^mvtx'm^tx 

m^Lfz. coi^, ai?ii 0 stis^kL^c^SiSi o i 

tcS^ $ ix , V— h»t 1 0 0 U T 5 F 

(77 5 H) i|«t8tCJ:oT»»*Sttl..It^<1»liiS 
1 0 UC^@lcg^ff$iXJt. 
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[ 0 0 5 7 ] coigtiJV^T . h 

msimim'^mmii'amm-^i}mwnz^^h. t 
ti , tmmt?> t x-mnT^imm 2 0 1 

7L2 0 la^O-lvol.^^tcSrO, 2fL2 0 1 acoff^tt 

m'€^'<-x h 2 0 5 y 2 0 5 a i^m^tt 

lZbX\ 3l«tt'<-Xh20 5t-/-K»«2 0 It 

[0058] SmtcHl (g) izir^tXd^z. MfSl 0 
5Sr^&OX7f-y/CJ;0[5lKA-^'-yi 0 65rm 

L/C. liLh<o:^£Ci OPiffiT-'j y hmmmi-h 

[0059] :Lmi>zixm^ixt:mmroyhm 
m^z^^^xmcnmmmrff-^rzm^. mmm 
mmi , 4 mmx-m^ irzbzb^t'7'^fz0 3. 

SmQX'h-yfz, fflfSl 0 5 (|I]S8A-:?-y 1 0 6 ) <7) 
t-zU^JSti. 1. 8 (kg/cm«|) IJU:T J>0, lii 

sWct 0 0. 5 ( K s/cam) m^^m&tmhixfz, s 
(^cmmammifzbzb. o. 9 (w /mK) t'S> 

mms&mmmi . 5 0 0 ffl<^ t-r izm^ n 

10 0 6 0] z<r)z b i3>h:mstm<nmmr *jyhmk 
immim.m< , tij^ht&m^bmw^^-y 1 0 

5 A<3fillt«3t L . M 0 4 fc HlffiA- 

9-yio 5*»'«^*»o«8(Wt:^^tc«^$n^, 

[0 0 611 (iatM2 ) 02 ( a ) ~ ( f ) «4*I6HH 
<^ll*fe(?il 2 c: J: I. ^ir y h ietl«<7)S?jtiSiSr s^-r 
Ig|lifflllTJ>0, mtfcV^-C, 112 (b) (c) {4bu 
ifiHltfi^ 1 c^H 1 (e) 

;l/Al 0 2$rif)lSiL-C#f>n/>:t^0 (OT, 
«sh$)v^) . 02 (a) m^tmHZX'0'i%(>tifz 

mmr'jyhmmxhi. 
[0062] OT>i<oa2 ts^v^rsiiiss-SiBS-r 
!>, tt. mmmimi (a) ~ (g) 

XSS-ff^caiwiO, WHT-'JVMSSa^ (a) S:<^ 

^L/c. «i:{c::iOMSr'j>-ME«« (a) tJiS'ltc. 

mi ( a ) - ( e ) {:S^-r«-IgS:ffV\ i#<^iXfci.O 
*>^>;<?>'N'- 7 -f 1 0 2 5r*ilJ!l Uc i) £05: 2 ^ 

( b ) ( c ) m^ltz. <Xizm2 ( d ) t^-f J: 3 
r 'J y hSffiE««« ( a ) <0±TlC+ISl»««s ( b ) 

(c) i-itl^tliim^h^LXUl, $A>t'flSlfflS 
ft ( b ) ( c ) c7)±Tt:^ 2 0 5 S: -eiT.-? itfiia^ib 
^tfz. 
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[00633 mzmi ( e ) iZ^tX 0 fflBXS-C 

ymm.tm205^, >fHs«* (b) tiit/ 

(c) ^rcfrL-Cg^Uc. 

[00643 mzm2 ( f ) liZ^tX otam205 

yLx^w^^~y 20 s^m^Ltz. z.ix\.zi.^Am 

mmru y h&mL^m z t ifx't tz . 

[0 0 6 53 z<DmizLxf^mwz4mroyvmi 

tmsKii. Am-i^x-m^uztzb^t'T'^rz'o i . 
2mQX't)^fz, tfzfm^&mmm^ii. 5oo 
m<^^7m.mzmmtix\.^mm'Wmuzbi 

~mL<n\^-fi^\,zii\\xio^(nm.<r>mkm}>t\yz7 
i^^coo. Axt^^k.wthn.^xh'^fz. 

yhmmimmiim<. iPi,mim.bm^'<^ 
-ytmmzm^i. p-^^M^'^-xbtmw^f' 
-yf]<w.mz^mzmm^titz. ftiistt«^aiv^is^s 

[0 0 6 73 'Srfc. \iLkMmUzXmii. 4ir'Jyh 

nmisiinixmx'hhtK ^(yiz^^miz-t^iza. 
112 (a) cr,royhimmi^Mr>jyhmMm2 

if) izW-^WitX. 02 (a)~(f) cr)XSSr^O 

m IX nmttm e MmLm%(ytii . 

[00 683 (IIJt<?iJ3) 03 (a) ~ (g) 

xfmmmx'h'o. iic^v^-c, 03(d) ( e ) lifr 
lensfii^ii 1^00 1 (e) i,z^.^m^<Dmm^t>A^^-y 
1 0 2 i:mmixmtitzh<^ mr, ^las^ 

i/lftmt) ,03 ( a ) ~ ( c ) liiieidSMl 
[00693 OT. CW03 t«-:f><^-CSiJtXSS:8iBB 

L. 03 (f ) iz^xoiz. ruyhmms^WL 

( a ) ( b ) ( c ) <nmz. *ISia««c ( d ) ( e ) S: 

[00703 iXifzms ( g) ic^-ti 3 iz. mmux 
nhtifz{iLM.-^hit ifzmmti^^iimMEixmmr >j 
ym^iRt. (d) axi/ ie) Hfix 

m^lfz. >imcJ:0-MT'6JiOlEi®^2r*tSI^« 

[00 7 1 3 zcr)m^zbxifm^iy.fz6mr'Jyhim 

mi^mcommtmmt:ff'^tz^^. ^ix^ticr>mmi 
m.mi. 4ss^aTifflSL7tt^^#t'Tifc0 2. 
2mQX'h'^fz. tfz^(^mwm.<r>mmmi, 5oo 
m(r>\LTtmi>ztm^ixx \>^hms^x'wm uz t z 



-mi<r>\'^i^tzt5\.^xL^<r)mmr)im3^m i t-r 

[00723 ia±oiffliifea*>A> , :^mmmff)^f§r*j 
yhmmimiUi^^j:<. ii)-{>mmtmm^ 

- yi}in:^mz^^izmm^iifzm.^nm t 

[007 33 itzm^msffiijmx'Sitiiii. mmwmw. 
i4mw^m.^zm mt^zt xx 
ruy himmL^-mimt^ z t h-^mxh^. 
ttzm^mzii-^xii, mmmma 1 0 6i:m. 
tmzi: y)mi?^ms i o i izmk^^^zt 

[ 0 0 7 4 3 'Srii, ±.imm 1 . mmm2. mms 
fz=y-hmmM^-^fzi)K :^mx'ii^'jTzmm 
m^^hzti'^mxhh. 

10 07 5] tfz. Pl-MitmSit L-Cx,i^df v^mS: 
'J'f 5 K^8§Ol*lcOiaia±*»^>'5rS^SI$rffl>'^4-Ii: 

{.simxhi, 

[00763 ttz. ^mtt'<-X h^iTJ^lfSlKi: IX 

mi&f-^m^^rztiK :^mxumm'f'tniX'^^< , m. 

±. ^iy'J^M,. jo<i:V- yir;K?)l*Ic7)iaijU:*> 

[ 0 0 7 7 3 ^fe, JtSDX&fc Lxmff:^i^-^im 

ii.*iJ'-=5:< i: 1 1 o<^U— ^^t&fflt^^"^ t^H 'J/l'*! 

[00783 iiaHiiMl. IISiW2. IISfil5!l3 
*ttM^«^tL-C, 0. 8g/cm3 UUiCOt 
O^fflV^Tt**. 0. 5~0. 7g/cm3 c7)^JST{i, 
»tt**<5 0Kg/mm2 S^<7)^]SL*^^#'^^^•f , *S 

^J'cO. 7 5g/cm3 t'lOOKg/mm 
2,0. 8g/cm3 l,Xtt'2 0 0Kg/mm2 
Wt'bil, 0. 8g/cm3 I-riit', f 0. iatixco 

2. ll)ifi«?ll3T{i, if£«*ttSIIiffi^?*l«{c^SD-ri.«Hi8 
7 -f y~b LT, A 1 2 O3 ft'^lrffli'^^t;*'', ffl^tcfC 
t»JJ550$iJWCA 1 2 O3 . MgO, Si02 

mm-^mxh'o. ttzmimmmt^tih^'^izii, 
[3]t:,< A 1 2 03 i c, A 1 m^immttiii^ 

[00793 VXt(7)X 0 iz. 3|s:^BB<or 'J y hSJm 
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mmmmm tm^^f-yt ff)<omnm±-t 

i)^-ommmizB^mzmi^tit:i>(r>t^j:h, :Lmsk. 
mx\tiiXi/%$nmi<zmt:timcoii\.^r^j v me 

[0080] 

mizxm, mmmy '! y-t:^tsmmmm 
smmizmmttzm^o . sg/cm^ mLmmn 
T^mm-h^j:^ hm.m^iT^^zmmim^ 

iy- h mmmmiz^^-^mmmm^ammiz 
m.mzmm-tim^-<^-ym^^ tix \<^hm^x' 
h-yx. nmmT^tmcomij^mmmxmh 
ti. z<Dm^mmM^zmtmm^'<9-ymiim^tix 

T^mmizm^tit. tmmm^zm^zm^^ 
ti. Lii'Lmi^'^'?-ytmmmmmibi}<mm 

^-yb^m'^T^mific^mz. mmy ^ y-^^tsm 
mmmmmm^^tix oi, mmw'^i'- 
yfs\<^mtiMmit. mz-?^ vu-i^a vtttg^^ 
mmEi)^mmizit^±miziSLmx'^ tz , t tz^^m 
mi%TM^^:mm-thzbX'msL^'o , <3itn*</h5 

[GOBI] mz. ^%mzt-ti^hr^} y vwm<m 
m^y^y-^^tsimm^m. 
mmmMmi:mm\.zm^Ltimmo . ss/cm^ 



mLi^-v^m(i<mm\,z^'<'-y '( ivAimmtx 

mzmm.m^L. z.<^mL^izmmm^^-y^h 
&3t«L. mzm^^'^-y >i)^J^iWkLximiWSi 

m.t. iii<^><^(Bl{Ci!'-^<fci2JltU:Oiill8A-^'- 

y^^thmm^mL. ^ t>>,zimmi.z2m 
±wm^^ix^imL. ^mtm&Lxmm.^ 
t*»i.». m.^tmmw^f^-y 

xth> 

[01] mmm i \,zxhwmT^} y \-wm.<r^mxn 
[m2\mm2{,zxh§'mr^)yvmm.<r)mjM 
[03] %mm 3 s ^mr > h wm<r>mxm. 
[04 ] %^-Mwm-^^mmwmb u^mroy 

100 tmMT^m 

101 mmmmm 

102 i])^-y'{}VK 

103 MjITL 

104 %%!mmmm 

105 ai?s 

106 mzi.hw^^'^-y 
20 0 ^mis^mm 

20 1 mimmmm 

20 4 m%!mmmm 
20 5 

20 6 IH?StJ:|,iiita^N-:?-y 

40 1 ■^-mt&m\zi.hm^i& 

40 2 $m«t»liififi!c!t^ 

40 3 ismfcissn^N'^-^ 



[BI4] 
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(11) !HpgB^9-3 2 1 399 

[03] 



204 20T 




